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ABSTRACT ^ . , ^ 

Sibling data drawn -from the Kalamazoo Brothers sample 
are used in this report to assess ^he adequacy of conventional 
sociological variables for measuring family background, to estimate 
the overall effects of family background on test scores, education, 
occupational status^ and earning, and to control family background 
when estimating the effects of test -^^^cores and education. Traditional 
socioeconomic variables are. found to :'e imperfect measures of 
background. The correlations between brothers" test scores^/ 
educational attainment , "^ occupational, status, and earnings ^re' 
substantially higher than would be predicted* on the basis of measured 
socioeconomic background alone. Nevertheless, the differences between 
brothers on measures of economic success are large relative to 
differences among men in general. Differences in family background 
explain less than on^ quarter of the variance in earnings. Biasfi^s in 
the effects of education on occupational status and earnings due to 
background ^re not fully eliminated by controlling only . measured 
background variables^ Controlling both sibling test score differences 
and common f am: ly .background suggests a 30%-bias in the 
educationroccupation coefficient and a 5^% bias in the education 
income earnings coefficient. Controlling common family background 
does not, however^ substantially reduce the effect of test scores on 
tncone earnings. \(Authdr/AM) 
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ABSTRACT . 

Sibling data drawn from the Kalamazoo Brothers sample are used to 
assess the adequacy of conventional sociological variables for measuring 
family background, to estimate the overall effects of family baokgi?ound . 
on test scoreo, education, occupational status, and earnings, and to 
control family background when estimating the effects of test scores 

and education. , 

Traditional socioeconomic variables are Imper'^fe^ct measures of back- . 
ground. -The correlations between brother's test scores, educational attain- 
ments, occuF>ational statuses, and eaming|-'%i:e substantially higher than 
would be predicted on the basis of measured socioeconomic ^background alone. 
Nevertheless, /the differences between brothers on measures of economic* 

* c 

success are, large relativfe to differences among men . in general. DlffeTences 
in family/background explain less than one quarter of the variance in .. 

/ 

earnings. ' ^ • 

/Biases in the effects of, education on occupational status and earfiings 
du^/to background are not fully eliminated by controlling only tnea^^ured 
background variables.. Controlling "both sibling test'.score differences^ and 
cbmmon family background suggests a 30 percent bias ii^ the^ education- 
occupation coefficient and a 54 percent bias in the ec^ucatiori-lu earnings 
coefficient. Controlling common family br ' does not, however, 

substantially reduce' the effect "oT'te'st scor- . In earnings. 
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Intro duct Ion ^ 
During the' last ten years, sociologists have devoted considerable 
effort to measuring and modeling the effects of family" background on the| 
ecotioiuic attainments/ of men [Blau and^ Duncan, 1967; Duncan, Featherman, . 
and Dun'oan, 1972; Jencks ec. al,, 1972; Sew^|l and Hauser, 1975.] In 
addition to assessing the quantitative importance of background, they 
have attempted to trace the extent to which background affects economic 
standing by affecting cognitive skills and educational attainment. In 
the process of decomposing the effects of background into direct^,.and 
Indiyect comportehts, sociologists hayejestimated standardized regression 
coefficients' for abilij:y ahd schooling in models of occupational status 
and earnings. This work has hlought them close'afield to interests 
ujsiially pursued by economists. ■ • 

Economists of the human' capital persuasion have had to contend with 
the possibility that what, appear to be the effects of schooling are, 
in .fact,..,.tba effects of 'the determinants of schoolingo Concern with this 
question has usually centered on the impact of ignoring family Background 
and tested mental ' ability wh^.n estimating the effects of schooling on 
earnings iGriliches and Mason,_ 1972; Taubman and Wales", 1974; Welch, 1974.] 

Both sociologists and economists have usually equated family background 
vd-Ch measures of socioeconomic poftLtion. . ' Variables that are commonly 
employed Include parental education. faP.ily size, and father's, occupational 
status, critics have been quick to point out that potentially important 



background measures, such as parental income, are usually omitted 
[Bowles, 1972].*'' The problem is further complicated by the fact that 
families may systematically confer advantages and disad/^antages* in ways 
that are unrelated to socioeconomic position. "Family climates" and 
other elusive factors may well vary between families that are equal, on all 
conceivable measures of s-ocioeconomic status and demographic characteristics* 
If that is true, the explained variance in ordinary mpdels of status 
attainment underestimates- the' explanatory power of. family background. 
Moreover, if the unmeasured aspects of family background that affect 
education are cor^lated .with those that affect occupational status^ or 
income, controlling measured socioeconomic variables will not suftlce to . 
'^eliminate bMses in the education coefficients due to backgrbund; 

. An alternative definition of family background includes all those factors 
both measured and unmeasured, that produce resemblance on outcome.' viong 

y 

siblings. If' the effects of family background' do not vary systematically 
by birth order or other' with in- family factors, and If the characteristics 



S/hat direct evidence there, is suggests that the inclusion of parental 
income reduces the coefficients of bl:her background measures, but that 
it does not significantly 'enhance the explanatory power 6f measured 
background. L reanalyzed S ewe 11 and Hauser's sample of 1957 Wisconsin 
high school Seniors, and found that the addition^ of average parental 
income from 1957 to 1960 to equations already including' father s 
education, mother's, education , and father's occupation ^Id hot. sigha.f- 
icantly reduce the resxdual standard' errors for educational '.attainment 
1964 occupctionar status , and 1967: )' 
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of one sibling do not directly affect the characteristics of another, 
the sibling correlation for an outcoiT>e. represent^ the total proportion of 
variance which background explains. the entire effect of backgroiind 

defined in this way was produced* by measured socioeconomic variable's, the 
R^'s from ordinary individual level regressions would be the same as the ^ 
sibling correlations. Blau and Duncan [19,67] report, however, that this is 
not the case for 'educational attainment. My data suggest that it is also 
not the case for occupational status or earnings. They suggest thats^^ 



If the assumptions do not hold, the sibling cobr-elation still reflects the 
extent to which bet\^een~f amily variance exceeds within-family variance, but 
the interpretation of the correlation becomes ambiguous. If the effects of 
background vary by birth )prder the' proportion of . variance^due to family 
and to such' an interaction could be higher than the sibling correlation. If 
brothers' characteristics direct;ly affect one another, the sibling correla- 
tion exceeds the variance attributable to shared background characteristics. 
Fottunately, the assumptions that background effects are symmetric by birth 
order, and that interbrother effects are for the most part unlikely appear 
tenable for the Kalamazoo data. See Michael Olnecl' . ''The Determinants of 
Educational Attainment and Adult Status Among Brothti^s: The Kalamazoo^ Study 
doctoral dissertation. Chapter 4. Harvard Graduate-- School of Education, 197F>. 

* ^- " ' , ' ^ 

Two oDher- caveats are in prder. If background factors have different^ 
effects for men with no brothers, estimatesHf^f explained variance based on 
sibling data may be' m^^sleading for the general population. This possibility 
cannot be tested for unmeasured background factors. Nor am 1 . familiar with 
analyses of. national data which relate, outcomes to measured variables sep- . 
arately for men v^ith^ brothers and men with no brothers. Such analyses could 
be conducted with the 1962 and 1973 OCG data. See Peter. Blau, and Otis D. 
Duncafi, The Ameri ;:aa. Occupational Structure ^Npv York: Wiley, 1967)'; David L. 
Featherman and Robert Hauser, "Design for a ' '<i'plicate Study of Social Mobility 
in the United S^tates,*' in Social Indicat or Models , eds. Kenneth C, Land and 
Seymour Spilerman (New York: Russell Sage, 1975>. • • • 

My definition of "background" includes the effects of genes, but only to p ■ 
the ^xfent that brotjaers '_^eneti£^ makeu^^^ If genes are 

viewed as an' ''inheritance", I have underestimated the effects .of background 
even when using sibling data. '^'^ However , unshared, unmeasured 'environmental 
factors whose effects, t cannot analyse may also be related to family background 
in a 4arroV*'senS'e, and in a wider s^ense are almost def initionally related to^ 
background. No methodology can analytically distinguish unmeasured 
individual "background" factors from "later" influences. 
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ordinary socioeconomic variables are very imperfect measures of family 
b -kground,^ Models of the attai^oent process ^ which ignore this not 
onjy underestimate the overall effects t)f background* but may also over- 
'et\ "a^e the extent to which *ability and schooling mediate the impact of 
background on economic 'attainment. ' . > ^ 

If the omitted aspects of family background that affect schooling 
and^ econ mic outcomes are uncorrelated , researchers who rely on socio- 
economic measures to control background are on safe grpund. But if such 
fac^:ors. are correlated, estimates, of the eff^ects of schooling will be 
biased to some extent even if socioeconomic badkgroufid is controlled. By 
runnifiig regression^ on sibling differences (or on ' devia tions from pair 
means) , ^pne can conHrol all those family-related factors which brothers 
share. The effects of :;choolUng or other variables such as tested -ability 
measured within families cannot be biased by family background. They can, 
unhappily, still be ^biased .by^ unmeasured characteristics which vary between 
brother. » . , 



■^This would be tru^ even, if socioeconomic variables were measured without 
error. While; R^'s from equations using corrected variables are higher 
than t'hose from equations using observed -measures, corrected sibling cor- 
relations are also Ivigher. See Olneck'. "Determinants of Educal5ional 
^Attainment," Table 4.7. * ' ; ' i ■ 

""^For/an early anticipation of- this strategy^seA,J)otiald'-E^^^^ The 
Effect of Schooling' upon Income . Graduate "Council or Indiana University, 

L932. For reanalyses of Gorssline's data, see Ga r-y-Chamber lain and "ZvJ^ 

Grillches, ''Returns to Schooling of Brothers and Ability, as an Unobserved 
Variance Compobent," Harvard Institute of Economic Research Discussion 
Paper,. 340 (Cambridge^ Mass-. • Institute of Economic Research, 197A). 
For further within-pair regression results see Jeremy Behrraan, 
Paul^faubman, and Terence Wales, "Controlling for and Measuring the 
Effects of Genetics a:nd Family Environment in Equations for Schoolinp/ 
and Labor. Market Success," Paper prepared for presentation a.t the Mathe- 
matical Social Sciences Board Cotifefenc^^ on Kiname tries, May- 1976, at. 
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Work in status attainment research ^nd in econometric analyses of 
the effects of education is hampered not only by inadequate 'measures of 

** V .... \ ..... ^ , 

faniily background, but also by the scarcity . of data that ^include ability 
meaaures. From the point of view of sociology, which takes a substantive • 
interest in the effects of cognitive, skills, the problem is one of scarcity 
' pure and simpl'e. From the point of view of econometrics, the problem 
is also conceptual. Traditional cognitive ^ests-may not capture what 
economlste mean by "ability"~-i. e-. , the ability to eam -a highW.wage 
Ifrp-spectivc of schooling. Viewed. in this light, test scores are. possibly 
error-ridden proxies for "true" ability. However, until econom-ists, can 
specify what such ability is, we will have to be content with the measures 
that are 'available. '.The at^ailability in the Kalamazoo Brothers sample 6f 
early test scores for men over the age of 35, adds somewhat to the small- 
stock of existing data which al-lovs useful 'analyze of the inteifrelation- 
ships among background,, ability, schooling, and economic success. ^ . 



( 



'Williams.town,, Massachusetts. 

The strategy involves two hazards which I discuss in more detail below. j 
The first 4s that It assuiies variables measure the same things within andv 
between families. The second'- is that it exacerbates plages due tp measure- 
ment errors. ' . . ^ . 

See^ohn3ishop,'--'^Reportinp; Errors and the True Return to Schoolin.g," unpuK- 
Tished paper (Madison: University of Wisconsin, 1976). 

^The Wisconsin 1957 high school Seniors studied by Sewell and Hayser are , - 
.-^nly. now in their mid-thirties, "and the sample excludes hiRh school -drop- 
^its^ Published analyses of this sample cover earnings only ten years nftr,- 
"hiRh s^h5^"gTFdWt-i-on~-Se^W4aila!5 Sewell and Robert M. .Hauser, Education, 



^ TfdLs paper pep'orts the results of my efforts to use the K^lamazba v. 

' -v. \ • • T"~r -• _./|} ' • • • , ■ /v 

Brothers data to est'iiriate- the effects fof>¥amily. background on, co'gni,tive 



Occupation, and Earnings (New^York; Academic Press, 1975). T^ie Project,., 
Talent respondents were only around 28 yearis old wheh last surveyed, ' See 
James Orouse, "The Project Talent 'll-14* Year Longitudinal' Surveys, " in. 
Who 'Gets Ahead? , ed> Christopher Jen£ks, dVaft, Appendix H (New Yotk: 
Basic Books, forthcbming) . The effects of cognitive • skills 'on^ eatnings 
appear to be lower, in the early career than" later on. fSee HaOse's report' 
of Roger's* data; also^-^see Jencks, and Fagerlind. Unpublished data from 
the Wisconsin sample' also show .their effect.) Johnvi). Hause , "Earnings . 
Profi-le: Ability and Schooling,'* Journal of Political Economy 80 (May/ June 
1972); Christopher Jencks,'' (ed,). Who Gets AK^ad ? (New York: Basic' Books, 
forthcoming); Ingemar Fagerlind, Formal Education an d Adulb Earnings • 
(Stockholm: Almquist and Wik^ell, 1975) . . This means that analysts whx) 
have r^lied^ on younger samples may have prematurely concluded that thfe 
ability bias in the fncome-schooling relationship Is^^mall. ^ For example, 
Griliches and Mason concludes . that the biajs in postmilitany schooling in 
the NORC Veterans sample Is only lO^;percent. 'I found the bias in the . 
(joefficietft far total^srr^ooling for respondents^ 30-34 in that sample t6 
be 42 perdient'l . See Zv± Griliches and William M. Mason, ''Education,^ • 
Income and Ability," Journal of Political EconW 80 (May/ June 1972); 
Michael 6lneck; ''The* Effects of Educatioa on Occupational Status and 
Earnings,'' Ins^titu.te for Research on Poverty Discussion Paper, 358-^76 
(Madison: Ihstitute for Research on Poy^erty; 1^76).^ , , 

Unfortunately, samples of older men which'^include test score^'-ar^e r/ife, 
and; invariably, flawed. The test in the 'Michigan Panel Study of ' ^ 
Income Dvnamics is unreliable, and was takea at. the- time the survey was 
.administered. ,See Peter* Mi^?er. "The 1967-74 Panel Study, of Income • 
Dynamics' Survey,'* in^Who G^s Ahead? ed*. Christopher Jencks, draft, 
Appendix C (New York: Basic Books., forthcoming). Respondents in the NBER-- 
TH sample were all in the military and scored at , or above the mediae.- 
(Paul Taubman and Terence Wales, Higher Education a nd Earnings; College 
as an Investment and a Screening Device (N ew York: McGraw-Hill, 1974.) 

Because of its local' nature, the. ^Kalam^zoo data does not repiedy ^^he . need - 

for large, representative, samples with ability .jjceasureri. That 1^ adds 

significantly to available da;:a -reflects the meager base on which analyses 

in this arfea- are conducted, ' . ^' 



skills/educatiorial attainment, occupational status, and earnings, and, to 

: control fatnily background when es.tiTnatinp, the ef.f.e.ct^^ of co^itive sklir^/qn 

J ' 

educational attainment, and <5ognltive skills and education on occupational 
' Status and eara4np,s.'^ In Section 2, I describe the s'ahgle and the variables. 
Section '3 compares ^ the sibling (Correlations predicted by the effects of 
tnea:sured background to those a^ctually observed, and compares the magnitude of 

.sibling differences to the magnitude of differenced between randomly chosen . 

• \ \ • ■ / 

*^individual3.\;i also develop alternative models representing the effects of ^ 

' background. An^ .in^Section A, I compare, the results of wlthin-pair regres- 

sions to indivi>dual level regressions. Section 5 sunmiarizes my results ;and 
; / ■ * ^ ' •■ 

' suggests .their implications for further research^ . *. . ■ 
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Section 2. Sample and" Variable Dfe ecri-ptlons 
• 'Ttie'Xaiamazoo, Michigan public, scbbol system has preserved, the .results 
of its standardijied' testing- program since the program' s- Inception in 192B. 
During the summer o? ,1973. 'l selected a .sample of males" from the records ■ ^ 
of sijjith grad-e scores "for the years -1928 . thru 1950.*^ I usid school census" 

' Q ■ '•^ t 

and enrollment records to determine siblingsViip. This procedure resulted . 

in a potential sample of 2782 individuals f:r.om 1224 sets of brothers. , ^ 
. . ■ • ' .. • ■• '-'■■^J' 

.1 was 'able to trace 1612 ofi the original 2782 individuals in the , 

^saii.ple. Of these. 1243 cc5n,pletel a ^omw^ti^. telephone interview during 



* I am'ir^teeul to Dr. William Coates and Dr. David Bartz of the. Kaamazoo" . 
Public ScKool SysteTii^'or permission to'usfe.-the Kalamazoo schoolvrecords. 
i am grateful po/Dr. -S.tariley Robin, di-rectop^of Che, Center, for Sociological 
Rg'search-at Wes-tirn Micfiigart University for'- eittending^ the Courtesies of ^ . 
the Center to me daringthe interview phase of the stuHy. 



^September 1973 thru May 197A; 152 were dead, 52 were never directly con- 
tacted and 165 refused to be interviewed. T>Jhen ah interview was conducted, 
with the .first. brother to be contacted in axfy set, the/ respondent w^ .isked 
to report the schooling, occupation, and earnings of his other brothers 
who were also' in the sample. I concluded that the reports of brothers' • • 
occupations and earnings are too unreliable to be substituted for self- ; 
reports [blneck,\ 1976a, Chapter A], so only men who completed an interview 
and who could^be paired witlyat least* one brother, who also completed an 
interview are included in the present analyses. Satisf yinB.,that criterion 
were 916* respondents , however, idem no*nresponse on background' variables , 
initial. occupation and earnings by one. or both brothers in a pair led t© 
further attrition. The analyses reported here are for 692 individual re~ 
spondents, or 346 v/eight^d- pairs. Differences ^between the mean^, standard 
deviations, and correlations for the 12^3 men interviewed .and the 692 men 
cdmpri^slng the present sample are negligible [Olneck, forthcoming. Tables 2 
and 1^1].. The average test score for men in this sample is only 3.66 points 
higher than for men who were not interviewed (i.e. , "100.89 v. 97.23); How- 
^ 'ever, comparisons swith 'national and regional, data do : suggest .upward biases 
on , some crucial variabJes. . \) ^ , k 

Table 1 presents the mea'ns and standard deviations for thei'. variables 
employed in the present ^analyses. ^ They arQ compared to means and standard 



One quarter of the respondents are froin' families in which more than t'wQ 
. brothers were interviewed. Conberiueritly , there are actually more- than 
3A6 unique pairs. I weighted the\aTnpai2 so .that no f amily .vrould count for 
more than one pair. 
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Table 1 

Means and Standard Deviations of 
Variables in the Kalamazoo Brothers 
Sample (N«692) and the 1973 O.ccupatioWl 
Changes in a Generation Replication 
Sample, Men 35 to 59 (N-=9398) 







Means 


Standard Deviations 


Variables 


Kalamazoo 


OCG II 


Kalamazoo 


OCG IT 


1. • 


Age 


46,13 


46.43 




6.94 


2. 


Test score 


100.89 


NA ^ 


■ 15.32 


NA 


3. 


Father's education 


,. 9.51 


7,90 


- 3,33 


3.97 ■ 


4. 


Father's occupation 


38.33 


28.29 


22.52 


21.83 


5. 


Siblings^ 


3.72 


3.83 


2.53 


, 2.73 • 


6. 


Education 


13.20 


11.84 


2.73 


3.29 . . 


7. 


Initial occupation 


/ 39.51 


33.66 


■ 23.80 


' 25.18 


8. 


Current occupation 

] 

1973 .Earnings ' 
(Kalamazoo) or 
tncomc (OCG II) 


49.91 


43.18 


, 23.17 


25.65 


9. 


16745.66 


12821.50 
(12775.33)° 


7633.78 


9729.89 . 
(7757.91) 


10. 


<■ 

Natural logarithm 
of 1973 earnings , 
(Kalamazoo) 
Income (OCG II) 


9.62 


9.19 , 
(9.25)" 


0.45 


1.07 , ' 
(0.71)'' 



10 



Table 1 Continued (2) 
Variable Definitions In the Kalamazoo Sample 

1, Age 1973 minus school recoiu cf ye. bltth, 

2, Test score Score on Tennan group l . administered in" the sixth grade 
or score on Otis groups test adjusted for scaling differences .and trends 

in parental education, father's occupational status, and family size. See 
Olneck [ f arthcomingj^, for adjustment procedure. Three-quarters , of the 
respondents took the Terman test, 

3, Father's education = Normative: years completed (e.g,, l:Tgh school 
graduate is coded 12 evfen when it took 13 years to finish) . 

4, Father's occupation = Duncan Socioeconomic Index. See Duncan [1961].' 

5, Siblings « Number of siblings who grew up in respondent's family. 

6, Education = Normative years completed, 

7, Initial .occupation = Duncan score f of" first full-time civiliian job 
after completion of reported level of schooling, 

8, * .Current occupation Duncan score, for current job. " . 

9, 1973 Earnings = Expected annual earnings for 1973. Interviewers 
recorded only the interval in which respondents earnings fell, Reluc-- 

*^ tant respondents were encouraged to name an interval. 







. Percentage Among 


Interval 


Coding 


1243 Interviewees 


Under 1000 


500 


0.2% 


1000-1999 


1500 


0.0 


2000-2999 


2500 


0.1 


3000-3999 


3500 


0.1 


4000^999 


4500 


^ o.fi 


5000-5999 


5300 


, , 0.4 


6000-6999 ■ 


6500 


1.4 


. 7000-7999 


7500 


' 1.7 


8000-99.99 


9000 


8.8 


10000-11999 


11000 


15.8 


12000-13999 


s O13000 


17.8 


14000-16999 


15500 


19.4 


17000-19999 


18500 


'10.' 2 


20000-24999 


22500 


11.3 


25000 and over 


34000 


-.12.1 
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Table 1 Continued (3) 



NOTES : 



a. Errors in theso background measures appear randoro [Olneck, 1976, 
Chapter 4; Bielb^ user, and Featherman, 1976], Self-repdrted 
outcomes corr '1 with background reported by brothers as ^ 
with self-rei' j^round. Therefore, when reports of father's 
education or Oi. ii, or number of siblings were raissinp, for a 
respondent, 1 substiuuted the report (s) provided by his brother 
where available. I deleted pairs in vAilch both brothers failed to 
report a background measure. 

b. OCG II incotue recoded to Kalamazoo coding scheme. 
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deviations for respondents also ap,ed 35 to 59 from the 1973 replication 
of the nationally repres^intative Occupational Clianges in a Generation 
S rvey.^ 

The Kalamazoo respondents are clearly advantaged on parental back- 
gx:our ^ fiinment compared to men i the sarr : age in the nation 

as a whole. This is due, in part; to characterlBtics of Kalamazco, The 
city has traditionally been an area of skilled f .nployment . It 'has also 
had a public collese (now university) for some years. The differences 
between the Kalamazoo and OCG II samples may also .be due to my sampling and 
follqw-up procedures. ' These^did not include men who grew up in neighbor- 
Ing farm cominunit:*2S, and they were not likely to result in tracing, men - 
whose fainilies left Kalamazoo in the years follv^lnR the respondents en- 
rollme- - In sixth gr-d- :nless relatives vjerr: Ml in KalaToazoo between 
1973 e-i 1974.^ ' . 

' - OCn II sample vliich I looked at inc proportionately mpre 

men aged 55 to 59 than does my sample. This wi . tend to exagp.erate th.- 
differences between the, Kalamazoo and national data. Ninety percent of the 



^ See i-eatherman an^! Mauser, ''nesign for a RepUcate Study. T am ?.ratefui 
to Robert Mauser for makinp. this information available to me . ^ 

^ Vr. s c^pec lation assumes that respondents' Withers who left Kalamazoo' 
Wi !if^ror>ortionately louver status. For supp rt, at least for the early 
par: ^ he century, see, S'.tephen Thernstrom, The Other- Bos tonians 
(Car^>> 1 .2;e: Marvard University Press, 1973). For a -contrary view which ^ 
emph i;:es the greater succesn of out-mip,rants and In-miprants anonp the 
1972 respondents, see ri.au and Duncan, The American Occupational 

Structure , and Otis D. Duncan, David L. Featherman, and Beverly Duncan, - 
"Socioeronomic Backsround and Achievement (New York: Seminar Press, 19-7?.). 
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men 1 incervlewed were between 35 and 5A years of ap,e.' Among U.S. married 

•i 

men aged 35 to 5A and living with theiL* wives, average 1973 earnings were 
15,000 dollars [U.S. Bureau of che Census; 1975, Table 34]. This is only 
1250 dollars less than the average earnings in the Kalamazoo ^ysample. 
Ninety-three percent of my respondents were married and living with theit. 
>wives • 

Table 2 compares correlations in the Kalamazoo sample to those in the 
OCG II sample. Correlations between measures of attainment are generally 
similar in the two samples. Differences between correlation.^ involving Ln 
earnings ?.n n ir ^me are to differences in eroding. "^^ The larger 

correlati : :ve - age and father^ s occupation in the Kalattiazon sample . . 
may indicai - t- ounger respondents in that sample come fror atypically 
higher-stac. M;.Les.__It may, however , indicate that^shifcs in the occu- 
pations helf^ r; --hers were more rapid in Kalam^^^^^ as 
a whole. 

The 
Kalamazoo 
significar ' 
education 



11 LLrbing difference between the correlations from the 
TI samples is that occupation and recoded income are 
.re highly coirrelated with ^ -ther ' s , occupation and father Vs 
^CGII sample. It is temr ing to attribute this to the 



^ Righty-'t v-o ^^vr. --nt of the OCG II men 35 to 59 were between 3.\and 54.' 

For discuF^Mi this and .-ther issues relating to differences in 

result.5 acr-sc -pies see Kent McClelland, "Why Different Surveys Yield 
Different R(- The Case of Education and Karnings/^ in Who Ceta Ahead., 

ed. Christo] - ^^ncks, draft. Chapter 6! (New York'. Basic Books, 
forthcoming , ^ 
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Table 2 



Correlations Among Va^-iables in the Kalamazoo 
Brothers Sftnpie (N=692) and the 1973 Occupational 
Changes in a Generation Replication Sample, Men 
35 to 59 (N=9398) OCG shown below* 







I 


2 


3 


4 


5- 


6 " 


1. 


Age 


1.000 
1*000 . 






*> 






2. 


Test 
Score 


-•16A 

NA 


liOOO " 
NA 


• 




\ ■ ' 

\ • 




3. 


Father's 
Education 


^ -.182 
. -.121 " 


.261 . 

NA 


1.000 

IvOOO 


■ 


\ - 




A. 


Father's 
Occupation 


-.165 
-.060* 


. 260 

NA' 


" .470 
.501 ■ 


1.000 
1.000 






5. 


Siblings 


.066 

n Q "7 


-.276 

M A 
IN A 


-.250 


-.224 

- 295 


i.o\o • 

1.000 




6.- 


iEducation 


-'.184" ' 
-.J.36 

6 


;"". 576~ 
NA 


.400 
.454 


. 383 
. .423 


-.328 
■ -.357 


1.000 
1.000 


7. 


Initial 
Occupation 


-.140 
-.112 


.445 

NA 


OCA ' 

. 35U 
.356" 


.426 • 


-.302 


. 716 
.659* 


8. 

ir 


Current 
Occupation 


-.105 
-.067 


.453 

: NA 


..215 

^ .340* 


.218 
.392* 


-i220 
-.282 


.591 
.624 


-9. 


Earnings 
(Kalamazoo) or 
Income^ 
(OCG II) 


-.071 

-.021 
(-'.038) 


.359 

NA 
JNA) 


.171 

.228 
(.260)* 


.212 

. .261 
(.298)* 


-.155 

-."191 
(-.216) 


.431 • 

..388 
(.452) 


' 10. 


Ln Earnings 
(Kalamazoo) o^r 
Ln Income^ 
(OCG II) 


-.083 

-.048 

(-.058) 


.360 

NA 
(NA) 


•w 

".167 
(.233) 


.197 

.172 
(.243) 


.154 
■^.134 

_(-.i8a) 


%407 

.292* 
(.416) 
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Table 2 ContiniiM (2) 



9. 





. 1 


8 


.9 


10 


Initial 
Occupation 


1.000 
1.000 








Current 
Occupation 


.563 
.630* 


1.000 
1.000 . 






Earnings or 
Income 


.411 

' .378, 
C.429) 


■■■o482 
.453 
(.521); 


1.000 
1.000 

; (1.000) 




Ln- Earnings 
'or Ln Income 


. 386 
.256* 
C.356) 


■1'409 
.336* 
(.466) 


.938 . 
; .612* 
(.859)* 


1.000 
1.000 

(1.000) 



a/ Correlations in parentheses pertain to OCG II 
ificotne coded to Kalamazoo coding scheme, 

* OCG significantly different from Kalamazoo at the 
.05 level, 

) 
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r/v • ■ - V. 

V 11 
Ic^ial nature of the Kalamazop sample. However, the correlations 

between education and initial occupation -a the one hand, and father^s 

education and father's occ ;pation on the other, are' not significantly 

< ■ 

lower in the Kalamazoo sample '^than in the OCG IT sample, -^his suggest 
that; the Kalamazoo sample is comprised of respondents whose later (but 

\ ' c: . ' ■ . ■ ■ 

not eariier) attainments are unusually indep'endent^f ^thelr parental back- 
grounds. ThlTs, in turn, suggests ■ that rather than the process of attain- 

men t being atypically "meritocratic" in Kalamazoo, it is likely there is' 

12 

a success bias in my sample composition. ' .If this is true,' the Kalamazoo 

■ dat^k would unde;restimate the impact of measure^ background characceristicn, 

and would^also underestimate blase?^ in rt^^^ of ability and schoolinf^ 

that are due . to measured background. They mi^ht correspondingly exaggerate 

the relative importance of unmeasured background characteristics, (TJnl^ss, 

of course^^the sibling correlations in the Kaiamazoo data are lower than 

those that would be found n national samples. There is little evidence^ _ 

that the sibling correlations in^ the Kalamazoo data are a^typically low,) 

Table .3 presents the correlations" be tx^een brothers ' characteristics 

for the Kalamazoo sample. Like, its predecessor., . the 1962- OGG I survey., the 

'1973 OCC II survey asked respondents to report on a brother's e^lucational 

— ' ' . ^' • 

attainnent.: Correlations bet^^een a respondent's characteristics and his 

brother's education in the Kal:aTna?.oo sample are quite similar to analogous 



Intergen-^rational correlations are lower in the. 1966 Detroit Area Survey 
than in the 1^62 OCG 1 survey See Duncan , Weatherman,, and .Dvmcan'" (1972 , • 

There i'? a disproporti nnate number of managers, administrators and pro- 
prietors Ir, the samp"^.^ - t:o the. number in the^ rot:al 1^7.0 Kalamazoo 
male workforce a^^,ed -iici >ver,' and com*pared to the nuiriber in the 1 ^,7'0 
= ' .^^ ng, ^achi-ui ma.c ve— force aged 35 to 5A, See nineck,^"The Deter- 
'• •inncs of Kducational 'r,rtainment/' ^ - 
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Table 

Coxxelations Between Brothers 
Characteristics (r«346 weighted pairs) 





AGE' . 


IQ' 


ED' 


FIRSTOC' 


OC' 


EARN' 


LNEARN' 


AGE 


.587 














IQ 


'-.158 


.469 












ED 


'-.157 


.400 


. 549 










FIRSTOC 


r.l42 


.326 


.427 


.394 








OC 


. -.120 ' 


■ \30d 


.378 


.321 


.300 






EARN 


-.032 


:.178, 


."285 


.231 


.225 


.237 




LNEABN 


-.050 


.169 


'.269 


.211 


.218 • 


.219 ■ 


.220 - 



NOTES : 



AGE « Age ' . " 

iQ = Test score 
ED = Education 

FIRSTOC =. Initial occupation - - . 

OC = ''Current occupation 

EARN Earnings ^ . . , 

LNEAim ^ Natural logarithm of earnings 

^^^Pritnes denote the second 'metnher of a given pair. Correlations 
were^coTTiputed from a -tape on vhich every pair appears twice, vith 
order tc^ersed. This makes the product moiaent correlations , equal 
to intxaciass- correlartlons. 



correlations" ui e of OCG II re.. M.aents aged 35 to 59 who re- 

ported their brothers' educations, , Sibling correlations on cognitive 

ability vary depending on the nature, reliability, and timing of the test, 

" 14 
My correlations Involving brother^s test score Include no aberrant values,^ 

"Those Involving brother's Initial occupation ^tend to be somewhat higher 

than analogous correlations reported by Behnhan, Taubman, .and Wales [1976] 

for fraternal twins, but the differences are not generally large, and In the 

case of the Initial occupatlon-ln earnings cross-slb correlation there is 

virtually no difference. My correlations involving brother ' s occupation 

are similar to those reported elsewhere, with the exception of Behfinan, 



Taubman, and Wales [1976], whose value for the"cortelation between the 
Duncan scores of DZ 'twins .in the NAS-NCR sample Is unusually low. 
^fy, correlations invoxviig brother's earnings are difficult to assess. 
There aire few other studies that have data on brothers' earnings. My 
correlations tend to lie .in the middle of values reported elsewhere. 
Because'of small sample sizes", ..ige restrictians, and unusual . - 



In;a check in the Kalamazoo data, I found that respondents' ' reports of 
their' brothers' edueat;ions had almost. the s'ame correlations with respond- 
'ents' characteristics as did brothers' own reports of. education. The 
degree of similarity between correlations involving brother's education 
in the kalanazpo and OCG II samples wcul" probably not- be changed if OCr, 
II had interviewed brothers. » ^ ' 

Ye7 Ger truSe H. Hildreth, The^ Resemblance o f Siblings in 'Int elligence 
and Achievement (New York: Teachers College, 1925), and Mary Corcoran, ' 
"ChristopheTjiiTcks, and Michael nineck, "The Effects of Family BackBround 
on Earnings," Amei' can Economic Review ft6. May, 1976^ 430-435. 

i 

See Christophe:- Jepcks, et al., Ineqiiaiity j^A Reassessmen t oF the Effect 
of Family an d Schooling in Amer ica TNew Xork: , Basic Book-, 197?) ; .Albert - 
Hermalin "The Homoaenaity o'rTiblitigs ott Educatton- And nccupation, doctoral 
' dissertation, Princeton University, 1969; David Eaglesfield, The Effects of 
*■ Family Background," in Who Hets Ahead? ed.. Christopher Jen cks , draft. 
Chapter 9 (New York: Basic Books, . for thcoming) . 

' 2.2 . '* 



sample definitions, these other studies are suspect* as regards their * ^ 

generali2Jability . But that is true also of the Kalamazoo Hata. / > 
This means that my. 'te^f^^^t^ with respect tq the importance of family back- 
grourvij on earnin^s^ should be yiewed with^evfen more caution than my other 
results • ^y'l^ ' ' ^ 

Section 3, The, Impact of Family Background ^ ' . 

' ^ This section considers the overall i^mnact.of family background on sons' 
characteristicsj'^and the directions through which the influences offamily 
background are passed. It does not consider the absolute effects -of any., 

given measured background characteristic.'^'^ • ■ ' ^-'^''l 

0 ■ • ■ ■ • ^ , . . ^ •'^ ^- 

Sibling. Resemblance , 

• " if family background were adeqtiately measured by socioeconomic c ^ 

variables, 'if, on the average, backgro^nd:;^charac teris tics affe^dted each 
brother in a family to the same degree, and if the individual character is- ^ 
tics of one brother did not directly aff^^.ct the characteristics of another 
brother, the correlation betr^^een .brothers on any outcome could be correctly 
predicted from a path model relating the outcome to; background r.ieasures^ < . 
Figure 1 presents such a model; based on the regr^ssloil of test score on 
father's education's, father ' s occupation , and siblings for the 692 individuals 



See Behrman, Taubman, and Wales, "Controlling Effects of Genetics and 
Family Environment," and Corcoran, Jencks,^ and 01neck„^^"The Effects of ^ ^ 
Family Background on Earnings ." ^.J^es trie ting the Kalajnazoo sample' to pairs of 
brothers who differ in a-ge by three ^or less years exaggerate^; rather than 
narrows discrepancies^ between correlations in the DZ po^r;tion of the NAS-NCR 
t^vip sample and the Kalama?:oo brothers sample. Except for correlations in- 
volving In^ earnings, the NAS--NCR D% "twin correlations tend\ to be ap,preci-- 
ably lower than analogous correlations in the Kalamazoo sample. 

. * * ■ '■ • > 

'For regressions of sons '^ outcomes on; background ^measures sfee Olneck, ^ 
"The Effects of Education on Occvipational Status and Earnings . " « 



comprising my sample.^- The diagram simply applies the- results of the 
regression to the^test soores of two brot;hers rather than to the score ,of^ 
only one individual. , ' 

The fundamental path theorem expressed the correlation between two 
endogenous'variables, r, , ^'S- , where ,r is the correlation being 

\ • ' ■ . ^ • 

analyzed, p., is a path (standardized 'regression coefficient) from variable K 

to the second of the two variables, (i) , and r^^^ is the correlation betweeh .. 

£he first of the variables (j), and variable k [Duncan, 1965]. Applying 

the path the'o^^m to Figure 1, we can predict the correlation between 

brothers' test scores from equation (1): ' \. , , 

. ""V, IQ =' PIQ^eTQ'^eIQ^IQ ^IQ^I0?'IQ^.I0■^■PIn^^ 

■ ■ . ■■ \ . . .. ■ 

■ '/ ^1Q",P0:'0C''P0P0C,TQ ^IQ',SIBS^'SIBS,IQ. 

f-. •>,.. • . : ■ 

• ' Since r^^^.^^' and p^-. are both as.sumdd. to. equal 0, rewriting 
equation "i^h appropriate values -.gives equation (-2): ,. 



/ IQ ,IQ ^ ^ 



(2) 



If the correlation' ba-cween brothers' test scores arises only 
because of the effects of father's occupation, father's education, and ^ 
siblings, we would expect the sibling correlation on ' test scores to be 0.132. 
This is exactly the proportion of variance in individual scores explained 
by theyesresslon of tP.st score on the three background measures. 



This can 



Adding measures of maternal education, family composition, ^pateri^al . 
nativity, father white-cd^lar , and significant nonlinear and interaction 
terms raises the proportion of variance explained by meafeured backprouncl ^ 
sliP,htly, but never by more than 0.037 for any outcome. Consequently,! , • 
have used only three^ basic backgraund variables in -.the present analyses. 
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be seen by comparing the equation predicting the sibling correlation to 
the eciuation for R'^ for a dependent variable, controlling one or more 
Independent variables, 

2 2^ 2 
The equation for R i ^ « 2: p^^r ,f where R. . . is the propor- 

'^•^1 ^ ij ij i-i^J 

tidn of variance in (i) explaine .' by the regression of , (i) on variable (k) 

and (j); p^,. is the path from (k) to (i) ; and r , is the correlation between 
tic , . 

(i) and (k) . Sitice the' correlation between measured background va-riableis 

"and individual outcomes is assumed to be the same for all brothers (e.g., 

r y ' « r )i equation 2 is nothing' more than the equation 

IQ , POPED ^IQj^POPED ' , 

for R^ in a 'degression of test score on father's education, 'father's^* 
, occupation, and siblings. 

Column 1 of X^ble A gives the predicted sibling correlations for . 

'■ ' - . ■ ■ ■ 

teist, 'Scores-, educational attainment, initial occupation, current occupa- 

' tion,' earnings, and la earnings. Column 2 gives the obser\'ed correlations. 

The results in Table 4 show.' that analyses which equate- family background 

with measur'dd socioe'conpml'c- variables will fall far sho^rt of accounting 

for resemblance among brothers on test scores, education, and economic 

o' , • ' • 

attainment. Moreover, even if the actual value for the sibling correla- 

•".■■* 
tion on test scores is assumed prior to predicting other sibling coi^rela- 

r 

tions, and test pcores are Incorporated in t^o models . predi»cting subsequent 
outcomes, the predictions will fall short. There are si4b.stantial advant^ages 
and disadvantages associ<' ^ily to ' family variations within equal 
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Comparison of Sibling Re'semljlance Predicted by the Effects • 
of Socioeconomic Background to 'Observed Sibling Resemblance 
(N=3^6 weighted pairs) • • ' . 



V 

Variable 


' Predicted 

Sibling ■ ' 

, ,■ a 
Correlation 


Observed 

Sibling 

Correlation 


Residual Standard . 
Devi'atio:i Controlling 
■ Socioeconomic Background 


Residual Standard 
Deviation Controlling' 
Brothers Shared Jack^round^ 


1. Test Score 


■ .132 


.469' 


14.27 


11.16 


■2. Education 


.253 




2.36 


■ ' ■ 1.83' 


3. Initial 
' Occupation 


.209 


.394 


21.17 


18.53 ■■ 


Current ' 
'Occupation 


.,P88,„„. 


, . ..309 

^ 


■ ' ' 22.13 ' 


19.26 


5'. Earnings, 


.061 


.237 


7397:29 ■ 


6668.10 ' 


,.6..'. Ln Earnings 


■■• '.OSS 


.220 


^ •" ■ 0.44 


0.40 



NOTES: ■■ ^ ^ . .. , 

■ ' a. froni regressions in which father's education, father's occu- 
pation, and siblings are the in^iependent variables. 

^b. Father's education, father's occupation, sibiings." ^ 

c. Calculated as [l-r^^/^" S, where r^^^ is' the sibling correlation 
and S is the standard deviation variable reported in Table 1, Thi'-s'is not 
' ' the observed within-pair standard deviation l(l-rg^,^)/2] • "The observed^ 

' ' within-pair standard deviation is less than the total standard deviation 
evp.n when the sibling corijelation" is zero. 
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le- 



-leasured -r ' '•' 'ri. ic bac .ground uhoT' i-xe not mediated ■ 

^ the brothers "n-i Kalaria;5oo sarr-/- ar-a unusually similar,,. 



tan 



Ikely that t hav€ '^ubstantially'^over 
unmeasured aspects^ of family . backgroi 



excq^t:! :^n of current occu'^^tional status.^ 'Ex 



niaired th^^ relat ive impor- 
for an"^ rcitcome with the 
for current occupation, 



P' .fx^-: analogous regresi^ -ons for the OCG II imple aged 35 to 59 are quit ' 

' , 20 2 

simile^ to those for my sample. For current occupation, R is appreciab. ' 

higher in the OCH II data than in the Kalamazoo data, ,This suggests that 

unmeasured background factors may not be as important for-that outcome as 

my data suggest,^ unless, of course", the sibling correlation on occupation 

in the nation as a whole is much larger than it is in my data. ; 

'\ ^- 

Nor is it likelv that I have overestimated the importance of un- 

\ ' * ' * 

measured background factors relative to measured factors because of measure-^ 

1. \ ' ' ■ .. ■ ■ . 

\^en I attempt to correct my correlatdons for measurement 

\ • *' ' 

Ise) but so. do sibling correlations.. Predicted sibling cor- 

1 ■ \ ' 

ised on corrected data underestimate the corrected sibling 

\ 

by almost the same proportions as in'the observed data. The 



ment error. 



error. 



relations ba 
correlations 



The predicted slibling correlations for education, initial occupation, 
current occupation^ earnings, and In earn:.ngs, taking into account sibling 
resemblance on.te.-t scores are 0.333, 0.2h4, 0.165, 0.090,*~and 07082. 
These predictiond ^re actually too high for all hut the earnings variables, 
since they arfe basdd on the effects' of test scores .controlling only ^ measured 
background. The predictions for the earnings variables are somewhat low., • 
since the effects of test scores on earnings and In earnings are greater 
controlling all. background common to brothers than they are controlling 
only measured backgitound variables. See below. Section 4. 

■ M- ' ■ " ' • 

Adding variables Vneasuring family compor^ion, race, and farm back- 
f^r-Minr^ . riaises r2 by gi:ea^ ^ ' In the OCG II data T. analy^'^ed. 
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only out.titn^^ 
initial ocr 



rio- 



^i__.h there is appreciable :Lorovement In pref?l .-::ion is 



Difference, 



tblingg 



^ If the 
calculate t 
and compare 
brothers , 
some extent 
between brot 



-iiions of the outcome mea ires were normal, wt: could 
e fivrZt^ differences between tv7c randoml^f picked incividuals 
:he' average differences between two randomly chosen 
5r the distribu,tions of outcome variables depart to 
Vi . :rmality, we must calculate average differences 
directly, and, assuming similar distributions within 
and between ' r.^ » ifer the average differences between randomly picked, 
individuals fr-^^ Me observed differences between brothers and the' 
sibling correlst ons. . 

The averr ■ :)ai- of brothers in the Kalamazoo sample differFT by 
almost 12 poinr- r :e3t scores, 1.78 years on educational attainment, 

19 points or occupational status., 21 points on current occupa- 

■ I 

tional statu- ^^9-^ dollars on earnings, and 0.A06 on In earnings. 

Assuming that ttje ratio of differences between randomly .chosen Indi- 

1/2 

viduals ai) ^ pairs of brothers is 1 : [l-^g^t,] >' suggests that., the 
average difference between randomly paired individuals in my sample is 
16 points on test scores, 2.66 on years of schooling, 2A poiats on 



See Olne , ''-^determinants of Educational Attainment,*' Chapter 4, for 
these compa: sr .s, anff^^or the derivation of my corrections for measurement 
error, 

Jencks et .il., Inequality ; pp. 201, 239-240 report such comparisons 
for ocoupational status and income. They erroneously refer to the formula 
for aver -.Aa sibling d*' ^^erences as 1.13 times the within-palr standard de-- 
viat --N^ ""Tbo -'"-^TOul '^ H they jaZ.'^'^ -ve, i.r. l,i:^ ^' ^sib"^ 
involve.^ Vlt.'iin--, adard Lit^viauioa , correct,ud for agrees 

freedotn, Ser^ Cciumn 4 in Table A. 
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initial occupational atatus, 25 points on currer.' uc ipatlor..^ status, 
7690 dollars on earnings, and 0.A60 on In earnlnr 

Thus, despite the results In, Table k showlnp. ' f'amll:- background 
has substantially larger effects than ordinary so J^cal analyses 

might Imply, the effects are nonetheless modest vjher. -iewed against the 
overall degree^ of Inequality In outcomes. This i£ -^eclally true of 
earnings. The average difference between brothers rr earnings Is 87^ 
percent as iJarge as the difference between random ... 'viduals, Ellmlnat-^ 
ing earnings differences among men raised in the same home vould do far 
more to reduce variance in income than would eliminating differences ^ 
betvreen men raised In 'different families. If brothers earned the same 
amount as one another, while family to family differences in earninps 
remained unaltered, the- standard deviation of the resultinn dif^tribution 
ot. earnings In the Kalamazoo Brothers sample would be 3716/763^ =. -^8.7 
percent of che present standard deviation. But if differences explained 
by family badjcgrour^d were eliminated, wh-ile differences among brothers 
'were unaltered, the resulting standard deviation of eam.ings . would be . 
6668/761^ = 87.3 percent as large as the pres'ent stand--- de-iation. 

A Note on Spacing " , . 

If families treat brothers who arc closer In age r. :-e -like than thny 
treat brother, who are -farther apart ^in age,, or if brot: r. who are closer 
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The standard- deviation of .predicted family means for ^::rTi±nps Is _ 
3A(.237)l/2 = 3716. The standard deviation of earninj-- - Ixniinatlng the 



76 , 

effects of fanily background •'is 6668 



-or similar comparisons For In earnings in several. data sets, ^^l. 
Corcoran, Jencks, and Olneck, "The F.ffect.^.oF Fnriily Background on^karn.ngs. 

32 
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In age encounter rtore cor^cn Influt .\r3s outside the horm t.':.an do widely- 
sssijced brothers, we woulc ^xpect bxcrhers who axe fartner ;^i.part'ln age tc 
r^a^ssmb^ each other lees than cl^ssly-^spaced brothers. Cu zhe other 
hsad, if sibling resemblance is due tr genetic influences c : if the 
estent to which brothers hr.ve slanilar environment q does not depend on 
how close in age they are 5 we would expect the' degree of resemblance 
between brothers to be unaffected by age dif : 'erences. My evidence is 
not fully consistent with either alternative, though 1^ generally 
supports the second. 

Absolute differences on all :3utconies except current occupational 
ssxatus are unrelated to age differences. The correlation bsrween ' ^ 
absolute age difference and absoljite status difference ±3 0.145 (t«2.70)r 
Occupational differences between brothers do not systematically favor older 
©r younger members of a pair. The effect of signed age differences on 
occupational differenceo among brothers Is insignificant. Therefore, while 
brothers who ate farther apart in age are likely -tc differ more from oi^ 
another on occupatlmkl status thar. brothers who ^are closer in age, the 
direction of the dirference cannot be predicted. 

If the overall variances of variables were different among 
fcdividuals who car^ fnntjj widely-spaced pairs than they are among 
l:tdiv--iuals from closely-spaced pairs, sibling correlaid.on8 could. _ 
differ even though absolj^ie differences did not v;sry hy sge--spacinp 
Ho investigate this possibility, T divided my sample ir^o pairs^of 
' brothers three or less years apart in age, and pairs more than three 

33 
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y are a.an: in age. Table hows the sibling correlations and the 
wiriats-iissir standard deviat ' ins. for the two groups. ., 

•Tb- 2tily dramatic di- rence between the results for the two groups 
current occupati" The correlation betweer. brothers' occupa- 
t±ar^ :^ 0.469 among paii= rhree or less years apart in age, but only 
0,161 ^ng men more thar - nxee years apart in age. Since brothers from 
closel-^Bpacec pairs are r.-t significantly more likely to have similar, 
-educat-lo^ attainments an: initial occupations than brothers from " 
Widely-spaced pairs, this result:- Is puzzling. It suggests that con^uon 
family bacKground has a direct impact on occupational sta.us for closel:- 
Bpaced brothers, but that videly-spaced brothers resemble each other on 
occuparlonal stat:.s only ro the extent that they have similar amounts of 
..aucatriDn and hold similar jobs- when they finish school. . If this ex- 
^anation wer^. correct- however. .1 would expect a similar result with 
respect to earnings :o. such^ pattern is appare^^ in these analyses, So 
tn the abs=nc^ of t. :rr::ar evidence, it "seems ' reaBoxxable to attribute the 
filing concerning 3cc : nation to" sampling . error . and- to conclude that . 

7 -.---'uOEtion that takes Into r-ccount the effects 

--^^dicrtS; and";:"cialTccu;ation the correlation between the error ■ 
/^f^ft' 1^ for pairs ..three or less vears apart in age. 

J'^'^nlv olo-l pairE :=0xe than three years apart in age. . 

1, no- iue tc. tne p.i'^ence of outliers. I looked at ^^^f '^^.p^Sr' 
.;.i^r..^nunea..coL^c^ 

r^l^laff .nJd^l !s ;::d d^Sl^-s^ Led brothers in general, the 
i^Ld of brothers' Duncrc: scores tends to be greater^for al lev Is o 
r^ndents' score for -widely-spaced brothers th.. for clo ol/ sr^ 

b — thers. ' . . (nn ii, it . Umilai .ou.,i.at,-I.o-; might hold ..^r 

Ihnre If. «onif . iun H,aL correlation l^e^v-en 

r-arnlnKS when brother , are very far apayt i. age J^e correla 
eamir^s for brothers five or less Tears ^P^'^^^.^/S^J^^";^ ^^^e"' , erence 
onlv r ' for h-others :nore than five years apsTt. However, . 
b 4e;"-he'e cc-T-' rions is not significa:.t,. and the correlation ^.tween 
"3^!Se~agrdiff^-::>ce and absolute earnings difference is only O.Q... 
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Table '5 



S-.:iifig Correlations and Witliin-pair Standard Deviations 
fcT Brothers Three or Less Years Apart in Age and for 
Brothers Mc-e than Three Years Apart in Age , 





i-'zl^ Correlation 


Within-Pair Standard Deviation 


"/ariable 


3 or Less 11=155) More than 3 (N=),97) 
■ ^" iiairs pairs . 


3 or Les8 


More than 3 (M97) 


Test Score . 


.516 , M 


7.4? 


8.24 


Education, 


.57 »jJJ- 


1.32 


" • 1.27 


Initial 
Occupation 

r 


: .379 


13.06 


12.97 


Current 
Occupation 




12,02 


14.75* 


Earnings 
Ln Earnings 


S- .183 ' 
.190 . M 


5005 

.331 


4542 

^ ' .261* 



nc:e: 



Significant: r.lfferent at the 3 level. 
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the. extent to which brothers enjoy coTninon background influences Is similar 

« ^ *' " ' 

regardless o^ age differences. The data cannot be used to determine whether 

t , * .f • • 

this Is because family-related environmental Influences are stable, or 

because sibling resemblance on outcomes Is due to genetic resemblance 

f» • 

betweei* brothers. 

* * . 

Model'fe of the Effects of Family Background / 

i . " . 

In order to Investigate the extent to which family background exer- 
cises direct effects on Outcomes, the extent to which families that confer 
advantage on one outcome do so on others, and the extent to VhlcK the 
effects of schooling and ability /transml t background rather than Introduce 
variation in'outcomes which is independent of 'background , I constructeid 

two models that account for the observed individual and cross-sibling cor- 

26 

relations among, tes t scores , education, and earnings. They, are shown in 

- '4 ' ■ 

Figures 2 and 3. ... 

' . ■ ' .'^ 

In Figure 2, the effects of family background are represented as de- ■ 

rived from a sef of correlated, but unmeasured./ variables that .a'f feet one 
. and only one outcome, rlhe values of 'the^^paths from these* variables repre- 
sent the effects of family background necessary to account for observed 
' bdng correlations. The hypothetical variables themselves (except EF^^)^ 
may be thought of as representing the advantages or disadvantages family 
membership confers net of the effects of measured variaibles. The variable 

EF , ^or example, measures the tendency of two brothers fq ^have similar. 
- -EARN 

.. \ . - 

deviations from the earnings expected for^each. of them on the basis of edu- 

• • X , ' 

itional attainment and test scores. EF-IQ represents the total effects 



cat^. - - , . 



For similar models which include initial and current occupational status 
see Olneck, "Determinants of pducational Attainment.'' 
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of shared background on brothers' test Scores. Tlie. correlations among ' ^, 
the hyiiothetical variables measure the extent to which families confer 
similar net advantages or disadvantages across outcomes. Father?s odeii- 
pation is included in the model, but constrained to have no effect. It is 
Included to suggest .the relationships between variables measur^ig the 

overall impact^ of family background and more traditional meastlres of 

. * 27 ' ' — 

gocioeoonomic status. 

Figure 2 shows that the effects of family background on years 

of education are not explained by sibling resemblance on tests scores (see 

footnote 19). Sixty-one- percent of the correlation between brothers 

education arises as the result of background effects that are not mediated 

by or shared with the effects of test scores [(.579) /.5A9 = .^lUi Fifty 

/ 

two percent of. the corrf lation between brothers''' earnings is independent ^ 

9 

of the "effects of background on test scores and education [ (.15^)^/. 237 = 
.523]. The data do not enable us 'to determine what it is that/brothers 
share that accounts for the continuing effects of backpround /on education 
and earnings. Corcoran, Jencks,' and 01ne.ck [19761 suggest ^hat the weak' 
correlation between a hypothetical variable determining ea'rnlngs, and 



■ ; 



.^'^Figure 2 is a variant of Figure B-7 in Jencks et. al,/, Inequality. I 
considered an alternative model in whith orthogonal ^family background 
factors, one affecting all outcomes, one affecting all but the first out- 
come, one affecting all but the first two, and so one% are posited. In 
my data, the path to earnings from a factor conpon to test scores, educa- 
tion, and earnings \s imaginary, so T abandoned the model. Nor did T 
estimate mod^s in which measured backBround exepclses direct effects, 
and urimeasifted background factors are defined as orthogonal to measured 
backgfr9und/ I estimated the models shown below bv hand calculation from 

. observed' correlations, Consequently, I cannot report standard errors for 
the correlations ^\mong hypo r.hetical variables, Fpr alternative models' of 
family background applied to the^ Kalamazoo , NO^^C /brothers, anH Talent 
sibling data see Eaglesf^eld ^ forthcoming) • 

. f 

\4i ' y 
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'father's occupation, evident in^ several data sets, argues '^B^inst such a 
variable representing' economically productive skills. ^^f^EF-EARN 
p^p = .166 in Figure 2.) They;^suggest that it* instead may proxy shared 
preferences for pecuniary versus nonpecuniary rewards. It is possible, 
however, that the variable represents a. combination of personality char- 
acteristics, unmeasured. skills, values, and shared information, which bear 
varying relationships to father's occupation. Attempts to reject or 
establish unitary definitions of such a variable are, therefore, potentially 

misleading. . 

The correlation among the hypothetical variables indicate that 
fan^ilies who have^sons with higher test scores also tend to have sons 
whose educational attainments exceed the attainments expected on the basis 

■ of te^st scores alone, bit that net earnings advantages associated with . . 
family membership are not strongly related to net educational advantages 
or to overall test score advantages. Indeed, families whose sons have 

(test scores above the mean, tend, albeit weakly, to have sons whose earn- - 
ings are below the earnings expected on the basis of test scores and edu- 
cation alone. (Note in Figure 2 that while i^p;p«pj3^£p.jQ = ^•'^l?, 

r = only 0.341,' and r^^ t?at?m vv th " 0.145.) 

EF-EARN,EF--ED ' EF-EARN, EF-IQ 

Figure J presents a model in which the overall, rather than the net 
effects of family background' on individual outcomes are represented. .The 



28 , 

Olneck ,, Determinants of Fducatlonnl Attainment," Chapter 5 reports, 
however, that 'Inclusion of high scliool teachers ' ratings of several per- 
sonality characteristics such as industriousness*, dependability, and ex- 
ecutive ability, does not improve the prediction of siblinp. correlations 
on economic outcomes. 

' ' . '42 
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effect of each hypothetical variable is simply the square root of the 
sibling correlation for the outcome associated with. the variable. The 
correlations among the hypothetical variables are calculated by using 
cross-sib correlations (e.g., r^^ IQ»^' measure the tendency of 

brothers who share advantages on one outcome to share advantages on others 
The error terms in the model are the square root of the variance not ex- 
plained by family background. The correlations between an individual's 
characteristics (e.g., r_,_ -n) accounted for by the effects of family 
background .and a correlation between error terms. For example, the 
correlation between earnings and education is expressed, in equations 3^ and 
4: ■ " 

^EARN,ED " PeaRN,EF-EARN^EF-EARN,ED ^FJ^tRNVe-KARN^e-FARN ,ED (3) 
.431 - .487(.790) (.741) + . 874 C. 249) (. 672) . (4) 
The model shown in Figure 3 allows us to determine the extent to x^rhich 
brothers who are advantaged on one outcome tend to have similar shared^ 
advantages on other outcomes, and to determine the extent to which \^ 
individual level effects are independent of family background. 

' The inter-correlations among the hypothetical variables in Figure 3 
suggest that brothers who come from families that are unusually effective 
in conferring educational advantages, also tend strongly to come from 
.families that are unusually effective in their influence on both test 
scores and earnings, but families that are uhusually effective in their 
Influence on test scores are not as likely to be similarly effective 
in their influence on earnings. 

Sociologists have sometimes attempted to use the results from models 
like that shown in Figure 2, or models, that Incorporate only measured 



background variables, to estimate how much of the variance in outcomes 
such as occupational status or earnings is due solely^ to the independent 
effects of cognitive skills or education [see especially Duncan, 1968], The 
estimates are calculated by squaring standardized regression coefficients^ 
Such attempts are potentially misleading because they may confuse different 
meaning's of independence. ■ ' 

The effects of the endogenous variables in Figure 2 are independent 
of family background in that their values were calculated by "^holding back-* 
grouL.d constant. They are free from the biasing effects of family back- 
ground factors common to outcomes. and their determinai^ts.. But the path 
■coefficients of endogenous variables in Figure 2 are equal to the un- 
standardized regression coefficients of wl.thin-pair regressions multiplied 
by the ratios of the toual standard deviations of independent and dependent 

variables. They, therefore, do not represent effects th'at produce vari- 

■ \ 
ance in outcomes that is .entirely orthogonal to family background. 

. Effects whose magnitudes are independent of family background may 
nevertheless contribute to intergeneratlonal status inheritance and 
sibling resemblance. 

I have jsed the results shown in Fic^ure 3 to determine the extent 
to which the correlations aiponp, test scores, education, and enminp.s 
involve familial and nonTamilial components. Equations 5 and 6 represent 
the correlcttlon het\^eej\ test scores and education as the snm of a family 

^^For a similar critique and an attempt to decom osr the occupation- 
education relationship in Norway into Tamilial and nonTamillal com- 
ponerts, see Dorian Apple ^weetser, 'MMucation and Privilep,e: An 
Analvses of Sibling hccupntional Mobility/^ Acta Soci ological 18, 1^7^^, 
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related component and a conponent arising only from the association 

between scores and attainment within families.* 

•> • ■ 

^ ''eD,IQ " PeD,EF^Ed''eF-ED.EF-IqPiQ.EF-IQ PED.e^j^feg^e^QP^Q^^_^^ (5) 

. 576 « (.7A1)(,788)(.685) +• <,672) (,359) (,729) (6) 
• 576 = .400 + .176 / . 

The results In equation 6 show that' .AGO/,576 = 69^4 percent of the 
correlation between test scores and education arises because of the asso- 
ciation between them across families, and ^only .176/, 576 - 30,6 percent 
arises because of the within-family correlation between scores and attain- 
ment. Slinilarly, .181/. 359 = 50.4 percent of the correlation between - 
test scores and earnings arises because of the within-family correlation 
between them, and only .146/. 431 « 33.9 of the education-earnings correla- 
tion is due to the within-family correlation. 

These results strongly suggest that relationships generally thought 
to represent meritocratic processes serve in larger measure to transmit 
family background, broadl;^ defined, than they do to sever the ties 
beD>7een background and adult status. This may not be disturbing to 
those for v/hom meritocratic, ideology stresses the mechanisms rather than 
the results of status allocation^ or for those who equate, background 
j^olely with socioeconomic status, but it should give pause to those for 
vhom so-called merit (or achievement) and equal opportunity are closely 



This model, like the model represented in Figure 2, assumes that cross- 
^iblinc' correlations are due solely to the effects of common hackcround, 
anc^ not at all to all to interbrother effects net of background. Thus, 
no cross-.sib correlations between error terms are permitted. If cross--s'jb 
o.rrelation^' bet^.;een error terms are assumed, the model Is underidentlFied 
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linked In principle. Moreover, cognizance of the nonequallzlng effects 
of measuTeJxogTTltlve skills and education should prompt reexamination of 
our definitions and standards of merit; those standards might survive 
reexamination as to their necessity and fairness. /T suspect, however 
that their appeal lies to some extent In their presumed Impact on diminish- 
ing the effects of family background, and that presumption Is called Into 
question by my results. . ^ 

Section Controlling Fam il y Background ^ . 

In order to determine the extent to which unmeasured background factors 
Impart bias to estimates .of the effects of cognitive skills and schooling » 
- I rsn regressions on sibling differences as well as on individual level 
data, rable 6 gives, the results of these analyses. 

Among individual^, a lO-polnt test score difference is associated 
with a 1.03 year difference in educational attainment. Controlling ^ 
measured background variables reduces ^thls effect to 0.81 years, and 
controlling unmeasured shared background as well reduces it further to 
0,59 years. This result suggests that 1 - .59/1.02 =43 percent of the 
relationship between test scores and education. arises because men \wlth 
higher test scores tend to come from families which somehow promote 
educational attalnm.ent Independently of their sons' abilities. However, 
'this result could also arise if the abilities that vary across families,; . 
and those that van^ within families were different. A single ability 
measure is insensitive to this possibility." If abilities which vary 
between, families strongly affect education and those which vary within -.^^^^^^^^ 
families d'o not, reduced coefficients for a single ability measure would- 
result when family background was controlled, even though this would 
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39 , 
. Table 6; o 

Effects of Test Scores and, Education ' (Standard 
errors of regression coefficients in parentheses; 
Brackete'd coefficients le^s than 1.96 times their 
standard errors.) 



Dependent 
Variable 



Test 
Score 



Education 



Residual 
Standard 
Deviation 



Other Variables 
Controlled 



1. Education 



2. Education 



3. X~ Education 



A. Initial 

Occupation 

5. Initial 
Occupation 

6. AInitial 
Occupation 

7. Initial. 
Occupation 

°8. Initial 

Occupation 

9. AInitial 
Occupai;ion 

10. Initial 
Occupation 

11. Initial 

~~ Occupation 



.103 
(.006) 

.031 
(.006) 

.059 . 
(.008) 

.691 
(.053) 

.510 
(.053) 

.350 
(.087) 



12. AInitial . 
Occupation 

13. Occupation 



, lA. Occupation 



15. AOccupatlon 



[.076] 
(.050) 

[.062] 
(.050) 

[.022] 
( . 080) 

.685 
(.051) 

.601 
(.055) 

.436- 
(,090) 



ERIC 



.333 



,431 



,608 



6.242 
(.232) 

5.170 
(.264) 

5.576 
(.454) 

5.997 
(.283) 

5.520 
(.303) 

5.526 
(.488) 



.512 

.525 

.577 

.513 

.525 

.576 

,202 



2.23 



None 



1.06 Socioeconomic background 



1.71*^ Brothers' common background 



.197 21.33 



• None 



.299 19.93 ' Socioecoriomic background 



.420 18.13*^ Brothers', common background 



16.63 None 



16,40 Socioeconomic background 



15. 47^^ Brothers' cotwnon background 



16.61 None 



16.40 , Socioeconomic background 



15.49^ Brothers' common background 



20.70 



.217 20.50 
.351 18.66'' 
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None 



Socioeconomic background 



Brothers' common background 



Table 6 Continued (2) 



Residual 



Dependent 
Variable 


Test 
Score 


Education 


r2 


Standard 
'Beviatlon 


Other Variables 
Controlled 


16. 


Occupation 




5.016 ■ 
(.261) 


.349 


18.70 


None 


17. 


Occupation 




5.03? 
(.301 ' 


.347 


18.72 


SocioeconoToic background 


18. 


AGccupatlon 




-.002 
;;.524) 


.407 ■ 


1.7.84^ 


B^rothers' common background 


19. 


Occupation 


.255 ■ 
(.056) 


4.192 
(.314) 


.367 


18.44 


. None 

Ik 


20. 


Ocx:upation 


.254 
(.057) 


4.280 
(.342) 


.362' 


18.50 


Socioeconomic 'background 


21. 


AOccupatlon 


.229 
(.092) 


3.499 
(.557) 


.416 


17.70^ 


Brothers' common background 


lA. 


AOccupation 


.224 
(.090) 


2.150 
(.639). : ,i 


i .4^1 


17.32^ 


Bro the r6 ' common background , 

AiniLiai OCCUpdUXUIl 


.15. 


Earnings 


179 
(18) 




. .128 


7130 


None 




Earnings 


156 
(19) 




.141 


7075 


Socioeconomic background 


18. 


AEarnings 


170 
(31) 




.296 


6404^ 


Brothers' common background 


19. 


Earnings 




1205 
(96) 


.185 


■ 6893 


None 


20. 


Earnings 




1157 
(111) 


.184 


6895 


Socioeconomic background 


21. 


AEarnings 




906 
(190) 


.282 


6469^ 


Brothers' common background 
y 


22. 


Earnings 


83 ' • 
(21) . 


938 
• (116) 


.202 


6820 


None 


23. 


Earnings 


82 
(21) 


914 
(126) 


.202 


6820 


Socioeconomic background 
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Table 6 Continued (3) 



i7' ' • 

Dependent 


Jast 
Sco re 


Education 


r2 


Residual 
Standard 
Deviation 


' Other Variables 
Controlled 


24. AEarnings 


133 
(33) 


612 
(199) 


.313 


6327'^ 


Brothers' common background 


25, AEarnings 


111 
.(32) 


[276] 
.(203) 


.361 


6102^^ 


Brothers' common background, 
AOccupation 


26. Ln Earnings 


.0106 
(.0010) 




.129 


.420 


None , . 


27. Ln Earnings 


.0094 
(.0011) 




.137 


.418 


Socioeconomic background 


28. ALn Earnings 


.0105 
(.0018) 




,294 


.378^ _ 

V 


B^ ' irfe' common background 


29. Ln Earnings 




.0671 
(.0057) . 


.166 


.411 


None 


30. Ln Earnings 




.0642 
(.0066) 


.166 


.411 


Socioeconoin j r background 


31. ALn Earnings 




.0499 
V (.0113) 


.268 


,385'^ 


Brothers' common background 


32. Ln Earnings 

« 


.0055 
(.0012) 


.0492 
(.0069) 


.186 


.406 


None - ~ ' 


* '^'^ Ttv Earnings 


,0055 
(.0012) 


.0480 
(.0075) 


' ,186 


.406 


Socioeconomic background 


« 

34. ALn ^Earnings 


..0086: 
(.0019) 


' .0310 
(.0118) 


.306 


' .375'^ 


Brothers '^^.comm^on background ^ 


35. ALn Earnings 


.0072 
(.0019) 


[.0094] 
(.0119) 


■ a 364 


o359^ 


Brothers' common background, 
AOccupation 



Note 5 • ■ ■ ■* ^ 

a. Calculated as 1 - (Error Variance/Total Variance) for individuals.-- - 

b. A indicated variables defined as sibling dif f erences .'■ 

c. Within pair..Rt5ndard- deviation'co^TectedNor degrees of freedom. 

* Calculatia^ .5(1.4144) = .707 times the observed standard deviation of 
residuals for regressions of sibling-dirf-fcrrences . 

d. • Father's education, father's occupation, siblings. 

49 . . ■ . 
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not mean that background rather t-han ability causes irLgher educational 

V "* — - /' n ■ 

attainment. It. would only mean that the effects of the two could not be 

distinguished without direct measure of multiple abilities, 

... ^ . 

The results in equations A thru 9 indicate than estimates of the effects 

of cognitive skills on initial occupational ^status are quite sensitive 

to controls for family background-^, but that the effe^its of educational • 

attaitunent are robust. 'Moreover, controlling test score differences 

among brothers barely reduces the schooling coefficient below the coefficient 

controlling only brothers' common background. These results suggest 

that when employers favor better-schooled young men they are either seeking. • 

characteristics th^t are relatively irrr^lated "to cognitive ability and 

family background, or rhat they are poor Judges of ability and background; 

' 30 ■ 

and rely on educational credentials as an imperfect guide. 

Equations 13 thru 18 suggest that controlting measured socioeconomic 
background is inadequate to eliminate biases in, estimates of the effects 
-of test scores and schooling on current occupational status. Ihe coefficient 
for test scores contnrolling only measured background is .601/. 685 = 87.7 
rercent as large as the uncontrolled coefficient, while the within-pair ^ 
coefficient is only .A36/-685 = 63.6 percent as large as the uncontrolled 
coefficient. Similarly , controlling measured background does not reduce 



V 

nvL-ics. and in "V data a.e s.al er «"^'' ^ f ^.^^L't-Slv.ed. 
rS^" "^.?' ? ^ jl'tU'",: Btat.,,and Earnlnr.s." 
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the coefficient of education at all, but the within-pair education 

31 

^ coefficient is reduced by 1 - (4.002|5. Olfi; = 20.2 percent. , 

Equation 21 indicates that controlling bro ther ' s:v test score differen- 
ces reduces, the within-pair coefficient of education. The combined 
ability-family background bias in the "occupation-education relationship is 

1,- (3.499/5.016) = 30.2 percent. This is larger than the proportionate 

■ ^ 32 ■ 

bias suggested by other data sets that include' ability measures. 

Equation 26 indicates that a 10-point difference in test scores 

is associated with an 11.2 percent difference in earnings among 



Beh'rman, Taubman and Wales, "Controllin& Effects of Genetics and ■ 
FaitSly Environment," the within-pair education coefficient for DZ twins 
in t^e NAS-NCR sample is 92 percent as large as the uncontrolled coeffi- 
cient.X The -cross-sibling correlation for education and occupation- in that 
data isXanomolously low compared to the analagous correlation in the 
Kalamazoo, and OCG II data, so, -I tend to fa vox. .the Kalamazoo results. „In 
the OCG IXv data; for 6865 respondents, 35 to 59, who reported their 
brother's e^ducation, controlling father's education, father ' s- occupaCion, 
number of slhlings, family composition, race, and farm background reduces 
the occupatioVedudation coefficient by. 15.0 percea|. Using reports of 
brothers' education to calculate a within-pair-occUpation-education co- 
efficient reduces the uncontrolled relationships by 23.2 " percent . The 
importance of unmeasured . compared to measured background factors for bias 
in the occupation-education relationship is less in thel962 OCG I data 
•than it is in the O'CG^ II. See Olneck, (:i976b.) . ; 

■ H- \ ' " ' ■ ■ • .■ 

See Larry^J. Griffi^n, "Specification 'Biases in Estimates of Socioeconoml 
Retuifns to Schooling, "Vciolo^ of Education 49,^976, and Olne'ck 
"Effects of Education oi\Occupational Status^and Earnings. "•^'^^^^ 
assesses differential bi^s by level of schooling, and finds that the 
occupational effects of coVpletlng college are larger and more robust 
than the effects of completing high .school. 



Individuals. '''^ Controlling measured socioeconomic background reduces the 
effect slightly but among brothers the effect is virtually the same as _it 
is without family background controlled. Moreover, among' brothers, the - 
regression coefficient for test score .differences controlling schooling 
and occupation differences is 0.0072» The analogous coefficient for ^ 
individuals, controlling socd^oeconomic background, sehoolfng, and .occupa- 
tion differences is only 0.0037 [Olneck, 1976a]. - 

There are three possible explanations for this result. One i-s 
saiftpling error. Grouse [forthcoming] reports that for the Project 
Talent sibling subsainple, the within-pair t^esty^cbire coef f icient-f or In. 
earnings Ife lower than the uncontrolled coeffici^nt.M. Another is that the 

unmeasured aspects of family Vapkground which affect earnings, net of 

' ■« . * . * *^ • ■ ♦ 

the e:tvfects of cognitive skiH|, are negatively^ corrtsXated with , the un- 

\' ^' ■ ■ . ■ 

measured aspect of background that affect test scores. ^ Family back- 
ground is consequently a suppressor variable. Figure 2^ embodiesv this 
interpretation! -.Finally , . standardized tests may measure^'mtltiple abilities 
some of which exercitJH large dii-ect effects on earnings and^ others which 



Antilog OaO60 = 1.1118. A one standard deviation difference in test^ 
'sccres^iTi^the Kalamazoo data is associated with a 17.6 percent difference 
-xfTearnings. . A one standard deviation difference in test scores is asso- 
ciated with a 10 percent difference in 1971 earnings and. a 5.7 perccnL dij:- 
Terence in l^M earnings among 1957 Wisconsin high school graduates.. (Hauser 
and Daymont, 1976), a 9 .6 percent of . difference in expected l^M earni^gJ?. 
among NORC Veterans respondents aged 25 to 34,- and 17.5 percent among 
Veterans 10 to U (Jencks, forthcoming), and a 9.2 percent diffference in 
1972 earnings of Project Talent 11 year*- follow-up respondents l(Crouse, 
forthcoming). These comparisons indicate that estimates of the .^effects of 
tested ability vary by \bo th age of respondents and tests. This ,?iec(?unts, 
in part, 'for differences among researchers In estimates of tha proportion-- 
ate and absolute "ability" biases in the effects of education.. 
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may not/. Brothers ^^lay resemble each othev strongly on the abilities re-, • 
I'ated to test/scores which have weak direct effects on fearnlngs, but. 
may vary among themselves^on the abilities related to test scores which . 
have strong direct effects. This 'last possibility cannot be tested with- 



out direct measures of different abilities Or skiiis.^ 

■ In the Kalamazoo data, measured socioeconomic background- dp^s not 
bias estimates of the effects- of educ^^tioiT on m earnings, but unmeasured 
aspects of fainily background do. While the coefficient of education con- 
trolling father's education, father's occupation, and siblings Is' virtually 
IdenMcal to the uncontrolled coefficient, the effect of a one-year- 

difference in education among brothers is, only .04P9/.0671 = 74.4 percent 

■■ ■ ''^ ' 35 - 

as large as the- uncontrolled effect. . ... 



James Grouse, "The Effects of Acadenvic Ability;", in Who Gets Ahead? ed. 
Christopher Jencks, draft Chapter 10 (NeW York: Basic Books,_ forthcoming), 
offers little support for this interpretation, however The correlations 
between the separate components of the Project talent ^.ademic.CDmposite 
and In earnings. do not^differ significantly.^ the Talent 11 year follow-up, 



■■35 in Behrman. Taubraan^v arid Wales' NAS-NRG twin sample, the wxthin-DZ 
pair coefficient of education is .059./. 080 = 73.«. percent of the un- 

■.controlW. coefficient, while the,within-MZ pair coefficients are only - 
.027/. 080.= 33.8 ptercent as large as the' uncontrolled coefficient The 
difference\etween MZ and DZ .results suggests that either control.Ung ,. 
geqes is impor^:ant,- or that MZ twins share more' common envipWg than 
do DZ twins. See Behrman. Taubman, and Wales "Gontrolling Effects of . 

''Geneticfe and Family Environment"." . 4 

vThe 1973 OCG-II data alsb suggest the importance of controlling unmeasured 
.as well as measured background. Controlling measured-^socioeconomic back- 
ground among 6855 respondents, aged 35 tg 59 . who . repor ted..thelr^brother s 
Education, reduces the relationship between education and .In e^-rQlngs^by 

■ 19.7 percent. But -using the correlations among respondent s educa-ttoA._ 
respondents' In earnings, and brother's education to calculate a withln- 
•nair coefficient reduces the relationship by 36.4 percent. The^iq6? nCG I 
•data drnoi Wever. suggest dramatic^ differences ,^etween the ^^^^^ 
ficlents con.trolling measured background , an^ unmeasured backgro.md T have 
not vet investigated the possible sources 6f the discrepancy between the OCC 

. I and OGG IT results. . See nineck. "Effects of Education on nccnpational^ 
Status and Earnlnp,s/* ^ ; v 



' ' Equation 34 Indicates that the' combined ability-background bias*ih 
the ediication-ln earnings relationship is quite large.' The withln-pair 
coefficient of education, controlling brothers' test score differences 
is 0.0310. This is only .0310/.0671 == 46.2 percent as large as the un- 
controlled coefficient. My results, \along with those of Behrman, faubinari, 
and Wales [1976] , suggest that when researchers work^with young samples 
in which ability differenceg have smair^ef f ects, - or witH samples that . 

control only measured background, they will erroneously jconclude that 

* ' 36 
the bia6 cin the education-'income relationship ,±8 small, j 

' ■ ' • ■ 

Kote ort. Measurement Error •■ ' - . 

In. this paper I have emphasized" family^ hacjcground and tested ability 
as a source of ^vniavd biases il|j^ the observed effects of schooling. 'I 
igi(iored the likelihood, that thfe effects of schooling are biased downward 
to some extent, because oif measupement error. Bishop [1976] has noted that 
the use of sibl^ing data can exacerbate the problem of measurement error, 
/and has Srgued that the within-DZ twin pair unstandardized coefficient 



the question raav be raised as :to whether it is^ more appropriate* to 
estimate and coiup.are proportionate or absolute biases accoss samples or. 
within populations sampled longitudinally. Iif the uncontrolled eftects of 
education differ between samples, the proportionate biases will ditf^-r 
even when absolute' biases are the same'. In longitudinal- studies, if the 
•effects of education rise faster then the effects of test scores or back- 
eround. the nronortionate bias will fall even thpugh the absolute bias 
.increases. It is probably best to rep.ort both absolute and P.roportionate 
biases. 'See Robert M. Hauser and Thomas. N. Daymont, "Schooling, Ability 
and Earnings: Cross-Sectional Findings 8 to 14« tear^ After High .School 
Graduation," Center for Demography and Ecology, Working Paper no. 
Madison: University of . Wisconsin, July 1976); Criffin, ".Specification. . . 
giases;" and Olneck, "Effects of .rEducation on Occupational Status and 
Earnings.", " ' - ., ; 

Olneck, "Effects of Education on Occupational Statbs and Earnings," indl- 
. cates that the observed effects of elementary and secondary schooling are- 
more biase4 than the effects of higher education^. ^ 
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of schooling '1x1 mt earnings equation is at a maximum only 83 percent of 
the true effect, Hov/ever, ,the accuracy of educational reports in the 
Kalamazoo data appears to be slightly higher than \ in the CPS data Bishop 
analyzed. My results would indicate that if there were ho other omitted 

variables, the observed within-pair coefficient of education could bfe 89 

! / ■ 37 

percent of the true coefficient. , 

However, the Kalamazoo data also include an ability measure. The 
remaining bias in the within-pair education coefficient due to measure- • 
ment error depends on the relative extent of error in the sibling differ- 
ences of schooling and test scores. Since the ratio of error variance to 
the variance of sibling differences, in education appears to be smaller 
than the analogous ratio for test scores, adding test score differ- 
ences reduces the remaiaing downward bias in the within-pair education 



'^^ Bishop > estimated the correlation between reported and true values as 
0.90, assuming that errors in separate reports of education are correlated 
O.AO (Bishop^ "Reporting Errors,'* p. 5).. I estimated the correlation between 
true and^reported values of education in the Kalamagoo data as n,96A (Olneck, 
"Determinants of Educational Attainment,'' pp. 172-17R). 

\ • 1- ' 2 2 

I calcu3.ated the error variance of schooling as (2.73) (1 - 0.96A ) = 

0^5292 . Bishop gives the ratio of the observed to the true coefficieut 

, ir. . I ri 2V(ui) , 
as b^/B 1/a (1 - vCAPT" ^ • 

6 « true coefficient, | 

b = observed coefficient , 
t " • • I 
a == correctioh for floor and ceiling effects producing a correlation 

between the errors in measurement and true valules. 
V(u^) = error variance in education . / . o 

V(AP) = variance of sibling differences in education. 

Adopting Bishop^s values of a = 0.95, I have bt/B/- [1-2 ( .5292)/6. 720] ^ 
.95 = .887. 
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coefficient* Therefore, unless there are important remaining omitted 
variables the observed within-pair education coefficient, controllinp, 
'test score differences, could well be close to 90 percent of the true 

coefficient. If this were true, the bias in the observed coefficient 

/ 

would still be 1 - (1.11) (. 0310)/. 0671 = 48.7 percent. 

/ 

/' 

7' ■, 



3R \! / 

Assuming random eirrors and a^rellability of 0.929, the error variance 

in schooling is (2 j\73).2(l-.0.929) 0.5292. The ratio of error variance 

.to the variance of LWling differences is 0.5292/6.7288.= .07865. If 

. errors in test scoi[e\s/are random, assuming a reliability of 0.900 yields 

an error variance ^fy(15e32)2 (1-0.900) = 23.3292. The ratio of /error 

variance in test sGotes to the variance of sibling differences is 23a3292/ 

249.5294 = 0.0935 ^ee Bishoi>, ^^Reporting Errors." 
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Section 5, Summary and Discussion 



Standard Sociological variables do -not adequately measure family 
background. We would, reach this conclusion even if we included measures 
of parental income, and if we measured background variables more accurately. 
Family background exercises continuing effects on adult earnings and occu- 
pational status that are not mediated by measured ability or educational . 
attainment. Nevertheless, the differences between brothers on measures 
of economic success are quite large relative to differences in the general 
population. 

Measured ability and education, which are often thought to represent 
"meritocratic^' characteristics, in part because they are presumed to sig- . 
nificantly diminish the ties between background and attainment, transmit 
background more than they reduce, its effects. If the correlations between 
test scores and education, and education and In earnings arose solely from 
effects that were orthogonal to background they^would be only one--third 
of their present magnitudes, \ . 

Controlling measured socioeconomic variables ^^s not fully eliminate 
biases due to background in the effects of test scores\,on educational 
attainment, and in the effects of education on current oc^p^ational status 
and ^eami^s. The effect of measured ability on earnings am^g^brothers 
is, however, the same as it is among unrelated individuals. This result 
is anamolous, and may well be diie to sampling error. ^ 

My results should encourage sociologists to investigate in more 
detail the processes by which families influence the destinies of their 
children./ Unitary conceptions of family background do not account for 

" ■ .57' 
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the continuing effects of background on various outcomes. The sources 
of the net effects of background on one outcorne are weakly related to the 
sources of the net effects of background on other outcomes. (See Figure 2.) 

They should also encourage econometrlclans analysing bias In the Income 
schooling relationship to posit multiple omlt^cd variables. Family back- 
ground and test scores both Impart bias to the schooling coefficient. 
While background and test scores might be imperfect measures of a single 
ability, it Is likely that persistence In school and higher earnings are 
related to more than one common factor. 

I would hope, however, that the principal impact of my results would 
be to encourage others to reconsider the theoretical and ideological under- 
pinnings of similar research. Researchers investigating the relationships 
among fainlly background, test scores, education, and economic success are 
implicitly engaged in normative discourse even if they only report tech- 
nical analyses. T,heir work Is part of an ongoing discussion of equal 
opportunity, and embodies societal comtnitments to shared conceptions of' , 
merit and entitlement.^^ It also einbodies assumptions concerning the 
importance of individual characteristics for explaining individual attain^ . 
ments . . 

The choice of test scores and education as explanatory variables^ is 
intimately tied to our viw that "ability", and "effort" rather than in- 
herited advantage should predominate in the process of. economic attainment. 



For explicit reference to the connection between status attainment 
research and American values see Rlau and Duncan, American Occupational 
Structure, pp. A 32-441 and Jencks et al. Inequality . Chapter 1. 
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Despite the fact that our research only measures the extent to which test 
scores, and education are related to economic outcomes and does not directly 
examine the processes by which those relationships arise, we rarely 
.question the identification of IQ and schooling with merit. Until we know 
more about why better-schooled and higher-scoring individuals are econom- 
ically favored, we cannot know whose needs and interests are served by the 
use of so-called meritocratic criteria. 

Models of individual attainment embody the assumption that differences 
in adult success 'can be explained by differences in. individual charac- 
teristics. Inquiry centers on whether the important characteristics are 
those which are "fair*' (e.g., schooling), "unfair*' (e.g., background), or 
% o unmeasured (i.e. error terms). Two prior assumptions are implicit in the 
assumption othat individual attainments can be explained. One is that dis- 
tribution of attainments or rewards is causally produced by the charac- 
teristics of individuals. Economists assert this assumption Uy calling 
their mod^-^ls ''structural equations.** The other, which- is a corollary of 
the first, is that the distribution of rewards is not fixed, but will 
respond to changes in the distribution of individual characteristics. 

:^ ' These assumptions, while normatively appealing because of their 

\ 

affinity with traditional American values of hard work and individual ^ 
effoit, obscure the capriciousness and randomness \than my results and those 
of others sup;gest characterize the economic 5>ame, My results suggest 
that differences in family background, measured cognitive ability , and 
schooling are not primary, sources of economic inequality among, adults . 
.Seventy percent of the variance in earnings in my sample remains 

■ 59 . ■ - 
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unexplained after the effects of background, test scores, and schooling 
are taken into account /^^ This suggests that research paradigms that 
inherently reinforce the view that our own economic fates and the overall 
distribution of economic rewards are generated by personal characteristics 
should be seriously questioned, and emphasis in economic research should 
•be concentrated on the systemic factors determining inequalities in economi 
rewards. In Sociology, a more fruitful pursuit than the further. refinement 
of path models would be an assessment of the ideological antecedents and 
impact of the dominance of the status attainment school. 



For an argument that genetic endowments explain substantial amounts of 
variance in earnings see Behrman, Taubman, and Wales , ."Controlling Effects 
of Genetics and Family. Environment." For a critique of Behrman, Taubman, 
and Wales see Arthur Goldberger, "Twin Methods: A Skeptical View," Paper, 
prepared for presentation -at the Mathematical Social Sciences Board 
Conference on Klnometrics^ Williamstown, Massachusetts, May 1976. 
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